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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3, 7 and 10-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Geller (US 5,202,553) in view of Robinson et al (US 2002/0135845). 

1). With regard to claim 1, Geller discloses a receiver circuit, comprising: 

an optical receiving device (photodiode 12 in Figure 4), 

a plurality of amplifiers (the amplifiers 16 and 24 in Figure 4) which are 
connected to the receiving device, and 

circuit means (switches 18, 22 and 28 in Figure 4, and Figure 5) for individually 
activating and deactivating the individual amplifiers (column 3, line 52-66); 

a detecting circuit (sense resistor 32, capacitor 34 and comparator 36 in Figure 
4) for detecting the level of a signal which has been detected by the optical receiving 
device; and 
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one or more control lines connecting the detecting circuit with the circuit means 
for individually activating and deactivating the individual amplifiers (column 3, line 54-66, 
the comparator 36 provides a control output 38 which operates the switches 18, 22 and 
28 to switch the front end 10 from the one mode to another mode; Figure 5 shows 
several control lines connecting the detecting circuit 32, 34 and 36 with the circuit 
means 18 and 22); 

wherein the detecting circuit (sense resistor 32, capacitor 34 and comparator 36 
in Figure 4) is configured to provide control signals (the control signals is output from 
the comparator 38) to the circuit means (switches 18, 22 and 28 in Figure 4, and Figure 
5) via the one or more control lines for activating the one of the plurality of amplifiers 
most suited to amplify the incoming signal detected by the detecting circuit; 

wherein the amplifiers each differ from one another in at least one parameter 
(each amplifier has different gain and gain saturation, column 1 line 25-31, column 2 
line 58-60 and column 3 line 27-47) , and 

wherein only one amplifier is activated at a given point in time and the other 
amplifiers are deactivated (the comparator generates a control signal to switch between 
the first and second switchable transimpedance amplifiers, column 2, line 47-49, and 
column 3 line 58-66). 

But, Geller discloses that the control circuit is configured to selectively activate 
one of the amplifiers based on the signal level of the optical input signal. Geller does not 
expressly disclose a detecting circuit for detecting the bandwidth of a signal; wherein 
the detecting circuit is configured to provide control signals to the circuit means via the 
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one or more control lines for activating the one of the plurality of amplifiers most suited 
to amplify the bandwidth detected by the detecting circuit. 

However, Robinson et al, in the same field of endeavor, discloses a receiver 
system in which the switching of the amplifiers is based on the data rate or bandwidth 
control signal (Figures 3 and 4, page 1 [0006], page 2-3, [0022]-[0023]). Robinson et al 
provide a fiber optic receiver that accommodates multiple data rates ([0010]. 

Robinson et al a teaches a detecting circuit for detecting the bandwidth of a 
signal which has been detected by the optical receiving device (page 2, [0019], a PLL 
loop or "other techniques in the clock and data recovery circuit" is used to detect the 
data rate); and one or more control lines connecting the detecting circuit with the circuit 
means for individually activating and deactivating the individual amplifiers (Figures 3 
and 4 show that control lines); wherein the detecting circuit is configured to provide 
control signals to the circuit means via the one or more control lines for activating the 
one of the plurality of amplifiers most suited to amplify the bandwidth detected by the 
detecting circuit (Figures 3 and 4, [0022] and [0023]). 

Robinson et al provides a fiber optic receiver that accommodates multiple data 
rates while conforming to existing receiver optical sub-assembly size and pin count 
constraints. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to apply switching based on the data rate as taught by 
Robinson et al to the system of Geller so that the multiple data rates of the optical 
incoming signal can be processed by the receiver, and the receiver system can be 
made more flexible. 
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2) . With regard to claim 3, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above, and Geller further discloses wherein the amplifiers 
each have an input connected to the receiving device and an output (each amplifier 16 
and 24 has input and output, e.g., the amplifier 16 has a input connected to switch 18 
and connected to PD 12 through amplifier 14, the output of amplifier 16 is connected to 
another amplifier 30), and wherein the circuit means (the switches 18, 22 and 28 in 
Figure 4) switch the input on or off for the purpose of individually activating and 
deactivating the individual amplifiers. 

3) . With regard to claim 7, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above, and Geller further discloses wherein the amplifiers 
each comprise a transimpedance amplifier (Figure 5, column 2 line 40). 

4) . With regard to claim 10, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above, and Geller further wherein the individual amplifiers 
are connected in parallel with one another (amplifier 16 and amplifier 24 are in parallel 
with each other in Figure 4). 

5) . With regard to claim 1 1 , Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above, and Geller further wherein the one parameter in 
which the individual amplifiers differ is the gain (column 2, line 58-60, one amplifier is 
capable of operating in low gain, another is in high gain). 

6) . With regard to claim 12, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above, and Geller further discloses wherein the circuit 
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means comprise a plurality of switches that are set individually (the switches 18, 22 and 
28 is operated by comparator 36, column 2, line 47-49, and column 3 line 58-66). 

7) . With regard to claim 13, Geller and Robinson et al disclose all of the subject 
matter as applied to claim s 1 and 12 above. But Geller does not expressly disclose 
wherein the individual switches comprise MOS transistors. 

Although Geller doesn't specifically disclose the MOS transistors, such limitation 
is merely a matter of design choice and would have been obvious in the system of 
Geller. Geller teaches that transistors are used as the switches (Figure 5, column 4, 
line 9-15, line 19-26). The limitations in claim 13 do not define a patentably distinct 
invention over that in Geller since both the invention as a whole and Geller are directed 
to use transistors as the switches. Therefore, to use a MOS transistors or other kind of 
transistors would have been a matter of obvious design choice to one of ordinary skill in 
the art. 

8) . With regard to claim 14, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above, and Geller further discloses wherein the circuit 
means is adjusted via at least one control line (the output 38 from comparator 36 in 
Figures 4 and 5). 

9) . With regard to claim 15, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above, and Geller further discloses wherein the receiving 
device comprises a photodiode (the photodiode 12 in Figure 4). 
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4. Claims 2, 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Geller (US 5,202,553) and Robinson et al (US 2002/0135845) as applied to claim 1 
above, and in further view of Bayart (US 6,069,731 ). 

1) . With regard to claim 2, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above. And Geller further discloses wherein the amplifiers 
each have a connection for providing a supply voltage (Figure 5). But Geller does not 
expressly disclose that the circuit means switch the supply voltage on or off for the 
purpose of individually activating and deactivating the individual amplifiers. 

However, Bayart, in the same field of endeavor, discloses a circuit means switch 
the supply voltage on or off for the purpose of individually activating and deactivating 
the individual amplifiers (Figure 7, the device CA control the energy supply to amplifiers 
G1, ... Gm, in accordance with gain control word so that the amplifier G, is the only one 
operating if the word G has the value i, column 3 line 1-3, and column 6 line 45-53). 

Since only one amplifier is working at a given time point, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
system or method of supplying power to only one of the fixed gain amplifiers as taught 
by Bayart to the system of Geller and Robinson et al so that the power consumption and 
system cost can be reduced. 

2) . With regard to claim 4, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above. And Geller further discloses wherein the amplifiers 
each have an input connected to the receiving device and an output (each amplifier 16 
and 24 has input and output, e.g., the amplifier 16 has a input connected to switch 18 



Application/Control Number: 10/799,785 Page 8 

Art Unit: 2613 

and connected to PD 12 through amplifier 14, the output of amplifier 16 is connected to 
another amplifier 30). 

But, Geller does not disclose wherein the circuit means switch the output on or 
off for the purpose of individually activating and deactivating the individual amplifiers. 

However, Bayart, in the same field of endeavor, discloses a circuit means switch 
the output on or off for the purpose of individually activating and deactivating the 
individual amplifiers (Figure 4, switch SW2, each amplifier G1, .. Gm has an input 
connected to and output of the first switch SW1 and has an output connected to an 
input of the second switch SW2, the structure of the switch SW2 is such that the inputs 
Ei, E2, . . . , E m are connected to output SC when the control signal binary word G takes 
the respective values 1, 2, .... m, column 2, line 51-55, and column 5, line 17-29). 

By the switches at the output of the amplifiers, one more freedom of controlling of 
the amplifier system can be obtained. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the switches at the 
output of the amplifiers as taught by Bayart to the system of Geller and Robinson et al 
so that the a better control of different amplifier output can be obtained and also any 
possible interference from other amplifiers can be removed. 

3). With regard to claim 5, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above. And Geller further discloses wherein wherein the 
amplifiers each have a current source (Figure 5). But Geller does not disclose wherein 
the circuit means switch the current source on or off for the purpose of individually 
activating and deactivating the individual amplifiers. 
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However, Bayart, in the same field of endeavor, discloses a circuit means switch 
the current source on or off for the purpose of individually activating and deactivating 
the individual amplifiers (Figure 7, the device CA control the energy supply to amplifiers 
G1, ... Gm, in accordance with gain control word so that the amplifier Gj is the only on 
operating if the word G has the value I, column 3 line 1-3, and column 6 line 45-53). 

Since only one amplifier is working at a given time point, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
system or method of supplying power to only one of the fixed gain amplifiers as taught 
by Bayart to the system of Geller and Robinson et al so that the power consumption and 
system cost can be, reduced. 

5. Claims 8, 9 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Geller (US 5,202,553) and Robinson et al (US 2002/0135845) as applied to claim 1 
above, and in further view of Schild et al (Schild: "Amplifier Array for 12 Parallel 10 Gb/s 
Optical-Fiber Links Fabricated in a SiGe Production Technology", IEEE Radio 
Frequency Integrated Circuit Symposium, 2002, page 89-92). 

1). With regard to claims 8 and 9, Geller and Robinson et al disclose all of the 
subject matter as applied to claim 1 above. 

But Geller does not disclose wherein the amplifiers each comprise at least two 
amplifier cells that are connected in series (claim 8); wherein at least the first of the 
amplifier cells, that is connected to the receiving device comprises a transimpedance 
amplifier (claim 9). 
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However, Schild et al discloses an amplifier that comprises at least two amplifier 
cells that are connected in series (Figures 2, amplifiers 1 , 2 and 3 are connected in 
series). And the first of the amplifier cells, that is connected to the receiving device 
comprises a transimpedance amplifier (Figure 3). Schild et al provides the amplifier 
array with high-gain, high input-sensitivity and wide input dynamic range, low power 
consumption etc. (page 89, ABSTRACT). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the amplifier array as taught by Schild to the system 
of Geller so that the power consumption can be reduced and the gain and input- 
sensitivity can be improved. 

2). With regard to claims 16, Geller and Robinson et al disclose all of the subject 
matter as applied to claim 1 above. 

But Geller does not disclose wherein the individual amplifiers are monolithically 
integrated in a common chip. 

However, Schild et al discloses an amplifier array wherein the individual 
amplifiers are monolithically integrated in a common chip (Figure 1). Schild et al 
provides the amplifier array with high-gain, high input-sensitivity and wide input dynamic 
range, low power consumption etc. (page 89, ABSTRACT). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the amplifiers integrated in a common chip as 
taught by Schild to the system of Geller so that the power consumption can be reduced 
and the gain and input-sensitivity can be improved. 
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6. Claims 17, 18, 20 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Geller (US 5,202,553) in view of Robinson et al (US 2002/0135845) 
and Schild et al (Schild: "Amplifier Array for 12 Parallel 10 Gb/s Optical-Fiber Links 
Fabricated in a SiGe Production Technology", IEEE Radio Frequency Integrated Circuit 
Symposium, 2002, page 89-92). 

1). With regard to claim 17, Geller discloses an optical receiver, comprising: 

an optical receiving element (the photodiode 12 in Figure 4) operable to generate 
an electrical output signal in response to an optical input signal; 

a plurality of amplifiers (the amplifiers 14, 16 and 24 in Figure 4) having inputs 
coupled to an output of the optical receiving element, wherein the amplifiers each have 
a unique gain characteristic associated therewith (each amplifier has different gain and 
gain saturation, column 1 line 25-31, column 2 line 58-60 and column 3 line 27-47), 
wherein the plurality of amplifiers (14, 16 and 24 in Figure 4) include a separated input 
amplifier stage (buffer amplifier 14 in Figure 4) and an output amplifier stages (16 and 
24 in Figure 4) wherein the input amplifier stage (14 in Figure 4) of the plurality of 
amplifiers is coupled to the output of the optical receiving element (12 in Figure 4); 

a control circuit configured to selectively activate one of the plurality of amplifiers 
(the comparator generates a control signal to switch between the first and second 
switchable transimpedance amplifiers, column 2, line 47-49, and column 3 line 58-66). 

But, in Figure 4, Geller discloses a shared input amplifier stage (14 in Figure 4); 
and the control circuit is configured to selectively activate one of the amplifiers based on 
the signal level of the optical input signal. Geller does not teach (A) a separated input 



Application/Control Number: 10/799,785 Page 12 

Art Unit: 2613 

amplifier stage; and (B) the control circuit is not configured to selectively activate one of 
the amplifiers based on the data rate. 

With regard to item (A), however, Robinson et al teaches a separated input 
amplifier stage (the input gain buffer amplifiers 74 and 76 in Figures 3 and 4). And 
another prior art, Schild et al, discloses an amplifier row that comprises amplifier cells 
connected in series (Figures 2, amplifiers 1 , 2 and 3 are connected in series). And the 
first of the amplifier cells, which is connected to the receiving device, comprises a 
transimpedance amplifier (Figures 3 and 4). 

Robinson et al provides a fiber optic receiver that accommodates multiple data 
rates while conforming to existing receiver optical sub-assembly size and pin count 
constraints. Schild et al provides the amplifier array with high-gain, high input-sensitivity 
and wide input dynamic range, low power consumption etc. (page 89, ABSTRACT). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the amplifier array as taught by Robinson et al and 
Schild to the system of Geller so that the power consumption can be reduced and the 
gain and input-sensitivity can be improved. 

With regard to item (B), However, Robinson et al discloses a receiver system in 
which the switching of the amplifiers is based on the data rate control signal (Figures 3 
and 4, page 1 [0006], page 2-3, [0022]-[0023]). Robinson et al provide a fiber optic 
receiver that accommodates multiple data rates ([0010]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply switching based on the data rate as taught by 
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Robinson et al to the system of Geller so that the multiple data rates of the optical 
incoming signal can be processed by the receiver, and the receiver system can be 
made more flexible. 

2) . With regard to claim 18, Geller in view of Robinson et al and Schild et al 
disclose all of the subject matter as applied to claim 17 above. And Geller further 
discloses wherein the plurality of amplifiers are coupled together in parallel (amplifier 16 
and amplifier 24 are in parallel with each other in Figures 4 and 5), and wherein the 
control circuit selectively activates one of the plurality of amplifiers via one or more 
switches (the comparator generates a control signal to switch between the first and 
second switchable transimpedance amplifiers via switches 18, 22 and 28, Figures 4 and 
5, column 2, line 47-49, and column 3 line 58-66). 

3) . With regard to claim 20, Geller in view of Robinson et al and Schild et al 
disclose all of the subject matter as applied to claim 17 above. And Geller and Schild et 
al further disclose wherein the input amplifier stage is a transimpedance amplifier 
(Geller: column 3 line 23-33; and Schild: Figures 2 and 3) and each output stage is one 
or more differential amplifiers (Schild: Figures 2 and 3). 

4) . With regard to claim 21 , Geller in view of Robinson et al and Schild et al 
disclose all of the subject matter as applied to claim 17 above. And Geller in view of 
Robinson et al and Schild further disclose wherein each input amplifier stage and each 
output amplifier stage comprising one of the plurality of amplifiers has a different gain 
characteristic associated therewith than the gain characteristic associated with the other 
input amplifier stages and output amplifier stages of the optical receiver (Geller: each 
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amplifier has different gain and gain saturation, column 1 line 25-31, column 2 line 58- 
60 and column 3 line 27-47; or Robinson: [0022] and [0023], Figures 3 and 4). 

7. Claims 6 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Geller (US 5,202,553) and Robinson et al (US 2002/0135845) and Schild et al (Schild: 
"Amplifier Array for 12 Parallel 10 Gb/s Optical-Fiber Links Fabricated in a SiGe 
Production Technology", IEEE Radio Frequency Integrated Circuit Symposium, 2002, 
page 89-92) as applied to claims 1,17 and 18 above, and in further view of Bayart (US 
6,069,731). 

1). With regard to claim 6, Geller and Robinson et al discloses all of the subject 
matter as applied to claim 1 above. But Geller does not disclose wherein each amplifier 
has a plurality of current sources, and all the current sources in an amplifier are 
switched on or off. 

However, Schild et al discloses an amplifier that has plurality of current sources 
(Figures 2 and 3). Schild et al provides the amplifier with high-gain, high input-sensitivity 
and wide input dynamic range, low power consumption etc. (page 89, ABSTRACT). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the amplifier as taught by Schild to the system of 
Geller so that the power consumption can be reduced and the gain and input-sensitivity 
can be improved. 

Also, Bayart, in the same field of endeavor, discloses a circuit means switch the 
supply voltage on or off for the purpose of individually activating and deactivating the 
individual amplifiers (Figure 7, the device CA control the energy supply to amplifiers G1 , 
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... Gm, in accordance with gain control word so that the amplifier Gi is the only on 
operating if the word G has the value I, column 3 line 1-3, and column 6 line 45-53). 

Since only one amplifier is working at a given time point, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
system or method of supplying power to only one of the fixed gain amplifiers as taught 
by Bayart to the system of Geller and Robinson et al and Schild et al so that all the 
current sources in an amplifier array are switched on or off, and the power consumption 
and system cost can be reduced. 

2) With regard to claim 19, Geller and Robinson et al and Schild et al disclose all 
of the subject matter as applied to claims 17 and 18 above. And Geller further discloses 
wherein the one or more switches (the switches 18, 22 and 28 in Figures 4 and 5) 
comprise switches coupled between an input of the amplifiers and the output of the 
optical receiving element (each amplifier 16 and 24 has input and output, e.g., the 
amplifier 16 has a input connected to switch 18 and connected to PD 12 through 
amplifier 14). And Robinson et al also discloses the amplifier circuit comprises a switch 
for setting a bandwidth response of the post-amplifier circuit in response to a received 
data rate control signal. 

But Geller and Robinson and Schild et al do not expressly disclose switches 
coupled between an output of the amplifiers and an output of the optical receiver, or 
switches coupled between a power supply and the amplifiers. 

However, Bayart, in the same field of endeavor, discloses switches coupled 
between an output of the amplifiers and an output of the optical receiver (Figure 4, 
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switch SW2, each amplifier G1 , .. Gm has an input connected to and output of the first 
switch SW1 and has an output connected to an input of the second switch SW2, the 

structure of of the switch SW2 is such that the inputs E 2 E m are connected to 

output SC when the control signal binary word G takes the respective values 1,2,..., 
m, column 2, line 51-55, and column 5, line 17-29). Bayart also discloses a switch circuit 
coupled between a power supply and the amplifiers (Figure 7, the device CA control the 
energy supply to amplifiers G1 , ... Gm, in accordance with gain control word so that the 
amplifier Gj is the only on operating if the word G has the value i, column 3 line 1-3, and 
column 6 line 45-53). 

By the switches at the output of the amplifiers or for power supplying, one more 
freedom of controlling of the amplifier system can be obtained. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the switches at the output of the amplifiers as taught by Bayart to the system of Geller 
and Robinson and Schild et al so that the a better control of different amplifier output 
can be obtained, the power consumption and system cost can be reduced and also any 
possible interference from other amplifiers can be removed. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Davidson (US 7,092,644). 
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9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Li Liu whose telephone number is (571)270-1084. The 
examiner can normally be reached on Mon-Fri, 8:00 am - 5:30 pm, alternating Fri off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Vanderpuye can be reached on (571)272-3078. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/799,785 



Page 18 



Art Unit: 2613 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Li Liu 

September 20, 2007 




